CHAPTER FOUR

FULL-SCALE DEVELOPMENT PHASE
(Pre-Milestone III)

Following Milestone II, actual system development begins. Full-Scale Development (FSD)
is the phase in which the system design is completed and a system prototype is built and tested in
the intended Fleet environment. In the FSD phase, the system requirements which were
estabhshcd as system and equlpmcnt tuncuons at Mncstone I1 are deveioped mto firm product

specifications (drawings, M,nemaucs, and manumuurmg instructions) and aciual hardware and
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Logistics Support Plan (ILSP) and Logistics Support Analysis Record (LSAR) at Milestone 11, is
updated and implemented for operational testing and the transition to production. The eauinmcnt
desi gns are tested by the contractor for design evaluation and operanonal qualification. The system
and logistics elements are tested in the Fleet by the Program Manager. Finally, the system is
delivered to a Fleet representative (OPTEVFOR) for a full operational test which will support the
production decision at Milestone III.

Fioure 4-1

Figure 4-1

comnletion of theg
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necessary for going into producnon

The FSD phase actually consists of three types of activity. First, the functional
specifications established at Milestone II are transformed into firm designs and product
specifications. Engineering anaiysis for reliabiiity, maintainability, and supportabiiity are
conducted by the Program Manager in this subphase of FSD. Most of the analytical activities

which are caondncted for A durine FESD are related to lacistic sunnort, Maintenance actions
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times, levels, locations, and requirements for spares and repair parts, facilities, personnel, training,
training equipment, technical data. tools, and test equxoment are refined for established
configurations. The ILSP is expanded to reflect the activities for test support, pre-operational
support, implementation of each support element, and to establish performance and reporting
requirements for monitoring ILS progress.
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support system (test equipment, spares, technical manuals) are produced for tests which include
the evaluation of the logistic support system against its specification and to support Development
Tests/Operational Tests (DT/OT). Service tests are conducted in the planned operational
environment to verify mission and equipment support system compatibility, and the sufficiency of
support planning and nnplernentanon Deficiencies found during test and analytical efforts (LS As)
are corrected by engineering changes or by changes in the support plan.

Third is the operational testing of the complete systw. design. Initi
Development Model (EDM) or pilot production unit of the system is tested un. dgr malisgc operating
conditions. This is the first opportumty for realistic tests and ‘evaluation of system su rtablhty
factors. Fmally, a prototype of the system is delivered to the Fleet representative and is tested in
the actual mission environment.

Because we have cmcﬁSi'v‘cxy discussed opunaux wSpGﬁS ties related to the basic
reliability, maintainability, and supportability issues which must bc solved prior to deployment of
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the system, this chapter will focus primarily on the importance of testing and on the Sponsor’s role

in structuring and evaluanng test results.

REFINING THE Ao REQUIREMENT

Wae Antianm Crtama

During the Full-Scale Development phase, the Sponsor must ensure that three major actions
are complcted to refine the Ag rcqulremcnt.

Finalize S Desi { Logistics S Pl

Firsi, equipmeni/sysiem definition musi be compieied togeiher with the finalization of
1~ CITARE ana
)
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Second, developmental testing must be conducted, typically by the Developing Agency or a
contractor to vcnfy rehablhty, mamtamabxhty, and supportablhty parameters for the system.
Developmental testing demonstrates that the system design meets its specifications in performance,

reliability, maintainability, and logistics. The early phases of developmental testing comprise a
farmal Tpnhn\hnl Fvalnatinn (TECHEV AT \ af thae nradnct canductad with hardware and unhdafnrl
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software whnch is representative of the production model to identify technical deficiencies and
determine whether the design meets technical specifications and requm:ments TECHEVAL also
provides a major source of data for certification of readiness for Operational Evaluation (OPEVAL)
and production which follow.
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actually performed prior to Milestone I to validate engineering analyses, develop information on a

specific design or technology, or to "grow" the reliability or maintainability of a design

configuration. This type of early development testing may continue into the FSD phase

Test and evaluation conducted during the D&V phase, however, was intended to determine
and record critical parameters of a dcsign related to Ao. These D&YV tests evaluated the actual

funciions of an iiem againsr ihe iniended functions of U'la[ item wmcn had oeen csraousnea mrougn
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desi gner be gnmn considerabhle latitude to work out and correct nmh]pmc and dpclgﬁ deficiencies
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(w1thm LCC constraints) so that a satisfactory design evolves. The i important element in this
development or growth testing is to obtain and document the engineering data which will ensure
achievement of reliability, maintainability, or supportability in the final producL Data obtained
during test and inspection is utilized to provide feedback for changes in design in order to establish
a finai design which wiii achieve the desired Ag threshoid. The information on the component
characteristics of the product design are established in the Type B equipment dcvclopmcnt

enanifiratinne TCAD nnd tha IT CD Thaca ananifinatinne af salishilitn: smnintaina hillee.
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i
S‘.!pp@!".?.blh!y characteristics of the system dpmgn are nsed to ¢ support dpvplnnmpnt tacting in the

FSD phase. e

I.
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1 Conduct Operational Testing and Evaluation

Third, operational testing and evaluation must be conducted to determine the systcm s
wabxhty in the actual Navy Fleet environment. COMOPTEVFOR is responsible for estimating a
system's operational effectivensss and operational suitability. OPNAVINST 3960. 10C (NOTAL)
defines operational effectiveness and operational suitability as follows:

¢ n - 1 affarts 1
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function effectively over the ex xpected range o peratxonal circumstances, in
the expected environment, and in the faces of the expected threat, including
countermeasures.

b. Operational suitability is the capabxhty of the system, when operated and
mamtamcd by typical Fleet personnel in the expected numbers and of the

nally
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193
available, logistically supportable whe

3 oa

interoperable.
COMOPTEVFOR tests and evaluates systems, not components or black boxes. Thus, in
general, only a system level Ag threshold should be established for OT&E. For large systems,

P e L B 2 ol el o)

however it may also be appropriate to have subsystem level Ao thresholds. COMOPTEVFOR is

rcspon51blc for evaluating all Acquisition Category (ACAT) I, 1, I, and IV systems. OT&E is
conducted in four phases, OT-I through OT-IV, as described in OPNAVINST 3960.10C

OT-I is Initial Operational Test and Evaluation JOT&E) conducted on advanced

A AD AILLAR S PLARLUVIAIAL 2oL QAN L VQILaRs 20c22) 1ILILIG

development models, brassboards or surrogate svstems The primary objectives of OT-I are to
prov1de an early assessment of potenual operational effectiveness and operanonal suitability to
assist decision makers at Milestone II. Sponsors should have specxﬁed Ao in OT-I to facilitate Ag
analysis prior to Milestone II. Since the system confi gurauon is probably far from its completcd

state and maintenance by the contractor is often necessary, the requirement for the use of Fleet-type
personnel during system maintenance is exempted during early OT&E, in particular, OT-I. Thus,

stimate of An reflecting standard Fleet onerations often cannot be made durine

n Mrrantitntiva a
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OT&E untl OT-IL

OT-II is IOT&E conducted to directly support Milestone III decisions. For all systems,
OT-II concludes with a formal OPEV AL conducted using production-representative hardware,
validated software, maintenance and support equlpment planned for Fleet use, and the logistic

NI YT AY A A el o

support intended Ior system support after dcp10ymcnt OPEVAL objectives include demonstrating
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system Opcr'duondl effectiveness and Opé€rauonai buxwuuity

OT-1II is Follow-on Operational Test and Evaluation (FOT&E) conducted after OPEVAL
but before production svstcms are available for testing. Spemﬁc OT-II objectives include
verification of Ag thresholds if Fleet Integrated Logistics Support (ILS) systems were not available

for OPEVAL.

OT-IV is FOT&E conducted on production systems. A principal objective of OT-IV is
validation of the operational effectiveness and operational suitability of production systems,

Enclosure (1) -4-4
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Basic Data Requirements

Tt\ I’\AII\ "ﬂ(‘l\‘\'ﬂ I"‘;f;l")‘ 1ccnac (‘n\ﬁ m‘l n ;c rSMN1Ire, hll nDNA QT <AAn A"p

AV ll\'lP AVOUVILIY VW Vi lHVAL 100ULDy WAWJIVAUL LAl ¥V L \JAN O x\.«iu.uw v NJA AVNLRA VALNI A JTYJ.TIE
(NOTAL) to advise CNQO on the adcqwry of planned Test and Evaluation (T&E). This means that
COMOPTEVFOR has input into all acquisition program documents (TOR, OR, JMSNS, DOP,

TLR, TLS, SCP, DCP, TEMP, PEDS, CDS, Mini-NDCP, IPS). The inputs, including AO
inputs, are made both formally through comment letters and informally through liaison at the
working level with program Sponsors and development activities.

For the Sponsor, the Test and Evaluation Master Plan (TEMP) is an extremely important

ocume ant far tha arANniQitinn nraoram TEMD annraval canctitntac (OONO) rhmr\hnn ta fiind and
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execute the T&E, and is a contract between the development activities and (‘()MOP’I’FVFOR on the
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T&E The TEMP's basic purpose is to combine the Dcvelopmz Agency's Developmental Test and
Evaluation (DT&E) and COMOPTEVFOR's OT&E into one integrated document approved by
CNO. Because of the close relationship between developmental testing and operational testing, the
Sponsor must ensure early and continuing hmson with the Uperanonal Test and l:.valuatlon Force
(Ul" IEV I‘UK ) ana mc rrogram Managcr SO mat Ul‘l: vV AL rcqum:mcms arc IOCI'IUIICCI anu

imtacgeantad 1nta tha mengram wiith neanar ciinnart hundsating Tha Den m Managar unll nengida
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COMOPTEVFOR with all significant developmental test results and will establish a schedule
which will allow correction of all critical deficiencies related to Ag which were discovered in

TECHEVAL and which must be eliminated prior to OPEVAL.

The development activities and COMOPTEVFOR have independent authority within their
own fields; cach is respon51ble for his own sections in thc TEMP. As in earlier acquisition

documents for a sys:em in the acquisition process {(e.g., OR), the TEMP contains separate

theachalde far A~ charantameting far NTEZR and NTLLE Tha
tnresnolias 1or aominant ayalcul TnaraCterisucCs 10f v i1 oo and vixo. 1108 mxasur
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the development activity for DT&E and bv COMOPTEVFOQOR for QT&E. The numeri
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th are established by the Sponsor.

While the Sponsor is specifically responsible for establishing system Ag threshold values,
COMOPTEVFOR is responsible for measuring the actual Ag of systems, and at a minimum,

reporting the results at Milestone III decision meetings. COMOPTEVFOR will check that all
DT&E and OT&E thresholds are both quannﬁed and consistent, and that OT&E threshold values

........ fornnn ne n—n-l\‘c‘\-\n‘ ...A r ewmievd Tehaviah MNAMNDTEULDND Arac nat cat thaachAlds
llld.&cb STIIC 11Vl all vpeiauull View=puUlllL. ruuluugu LULVIVUL L DV IOUNN QUL HUL DOL BLOIIULL,

COMOPTEVFOR comments upon them if they seem inappropriate. Comments are apnm"v not
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based upon documented warfare analyses, but instead upon the Operational Test Director's
(OTD's) judgment based upon his Fleet experience. The OTD makes sure that the Fleet operator’s
viewpoint is not lost as a program moves within the acquisition process.

With the TEMP as tne basxc tcsung document, CUMU EVFOR writes and pmmuigates
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issues test results in a COMOPTEVFOR Evaluation Report. In particular, the COMOPTEVFOR
Evaluation Report states whether or not the system has met each threshold, including that for Ag.

Then, based upon these results, COMOPTEVFOR states whether or not a rccommcndatlon to
procure the system is supported.

COMOPTEVFOR uses data collected during operational testing to calculate Ag. On
occasion, D’T‘&E data are com'bined with OT data whcn COMOF’W:"V'FOR judges that it is
representative of operational performance. Although COMOPTEVFOR strives to test systems in

ac nnaratianal an an maant ae nacothla manl_wwaeld Aanctrainte danarmlly sennnaca Benmitatiane thas

as OpCiaudndi an environment as POSSi0:iC, ICaI-WOTG CONSrainG gencrauy impose aMiataons uial

prevent an ideal test. Common test constraints expected to affect Ag measurement are short test
time, unrealistic levels of system stress, and unrealistic lmnmm COMOPTEVEQOR compensates

for such limitations by cxphcnly citing them in the Evaluation Report; however, COMOPTEVFOR
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usually does not model Ao, use a k-factor to convert operating time to calendar time, or apply
statistics. Ag is calculated and reported precisely as measured during testing, and this number is
compared to the Ag threshold.

Since logistic delay times can have significant effects upon Ao, COMOPTEVFOR's
approach to unrealistic loglsucs is parncularly unportant (,()M()P I l:Vb()R recogmzes that

systems aesxgnatea for Ul&b 1n a Fleet unit are usuaily supponea by a package of spares

PRSP o A~ tha AanhAan onnmac nf¢
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ultimate installation. Thus, OTDs carefully monitor the spares from the package assembled by the
manufacturer and compare the type and number of spares actually used to a Navy-prepared

Allowance Parts List (APL), if available. The Sponsor must ensure compaublhty of the sparing
approach. As stated in the proceeding paragraph, any noted discrepancies are usually handled
solely by acknowledging them as limitations to scope.
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f a COMOPTEVFOR Evaluation Report. The letter at the front o
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red Ag and compares it to the threshold, Within the Report Details, the Scope of Evalnation
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sectlon (Chapter 3) cites the evaluation criteria, detailing such information as what constitutes
critical and major failures, and also cites limitations to scope. The Test and Results section
(Chapter 4) of the Evaluation Report summarizes the data base. Significant raw test data will be
included as an appendix based on the judgment of the OTD.

Aﬂe&aﬁ—}:nh:nn LWaer A noi.\n Coama
1. Finalize Svstem Design and Logistics Support Plans
a. Based on the results of developmental testing, the Sponsor should review

the Type C specxﬁcatlons tor the system to ensure tnat au des:gn cnangcs
required are consistent with mission requirements and the Ag threshold
established.

The Sponsor should also review the final LSAR to validate that projected
MLDT estimates are consistent with Ag requirements and that final support
planning is realistic and fully documented.

o
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In the refinement of the Ao ihreshold prior o Milestone I, the Sponsor should review and
alidasa shine elin Fallaietnz cfe nclelnal fogiiag am arans has e
validate that the following six critical issues or areas have been properly addressed:

a. Completeness and accuracy of development test data. Test data from
development tests, mcludmg test conditions, significant events and
problems, should be menculously recorded, analyzed, and maintained by
the Program Manager in the integrated data system. Explicit requirements
for recordmg and reporung the results of development tests must be

Pives 1 LN N P e coe A M nenene 2om

j o(o] Y
cauuubnou Uy UlC riugilail lviaiiagel il rroyv Coniracts.
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Completeness of testing for potential growth in system reliability.

> S eeaa LR LASE L8 Xe 8 8

Rehablhty growth testing is essential and, once feasxbxhty of the design
concept to achieve Ag threshold is verified, engineering evaluation tests
must be planned and implemented by the Program Manager to identify and
remove significant failure modes in the design configuration.

=

1
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System reliability, which is a part of the Ag, must be validated by test
results. Reliability qualification tests are performed on items to demonstrate
that the design will be able to meet or exceed Ag requirements in the
operational environment. The reliability qualification test program should
be verified so that, upon completion, the risk of failing any reliability
demonstration testing can be certified as very iow.

For systems with high-technical risks, reliability testing should be extended
to the use of models. The fabrication and test of one or more Engineering

Development Models (EDM) followed by the fabrication and test of one or
more pilot production models should be confirmed by the Sponsor. For
programs of lesser risk, it may involve pilot production models only.
Testmg 1s pertormcd on EDMs to reduce the des1gn risks and uncertainties

gy .J

pl'lOI' io fabrication of a more represcmanvc pl'OOllC[lOl’l IDOGCI and to vemy

attninmant nf tashnins narfAammanna nlitantivas in tha Anecvnanan
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subsystem, interfaces, and at ths total system level.

Maintainability testing must be complete and well documented.
Maintainability demonstration tests are performed by the Program Manager
to demonstrate that maintainability characteristics of the product meet

contractual maintainability requirements. The specific approach used can

PN Sl LY. Pep. RRprue | P PPN GRP I PPN ISR uIo, | P Y . I RRPIPERRY P R
range irom 1mii€a Controiiea tests 1o an exXiensive controuea ri€ia test or tne
product. These tests should provide the Sponsor with quanmaave estimates

ahdende/ alilieivl ------_ C llaliiteiidall

fault isolation time, failed i item replacement, and checkout time.
Maintenance skills, spares provisioning, sequence of fault occurrences, and
other relevant conditions should be reviewed to ensure they represent
expected conditions for the operational Fleet system.

Technical evaluation test results must be complete and the data must be
checked to be sure it is consistent with Ag threshold projections. The final

Varwvaswee v a% aY WwasdaDdswaie VY A VURIVANS AV JWWRUILSe X iiv 2iikGa

phase of OT&E of the pilot production models is nghmcal Evaluation
(TECHEVAL), which is conducted in the system's intended operational
environment. For shipboard systems, TECHEVAL is usually conducted.in
an active Fleet sh1p in at-sea exercises to venfy that the system design that is
plannea for proaucuon meets tecnmcal penormance reqmrements, and to

o

tha ¢ i o7 @l
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should be carefully reviewed by the Sponsor to ensure the compatibility of

the system with its environment, interoperability with other systems, and
the soundness of logistic support. The importance and visibility of
TECHEVAL, as well as the expense and logistic support requued demand a
well written test plan by the Program Manager. Systems often fail

OPEVAL because latent technical or logistic problems were not discovered
in a poorly planned TECHEVAL. Sponsors should be aware that many of

the problems encountered during TECHEVAL may be caused by the

temporary or artificial nature of the installation. While the Program
Manazer may discount such problems because they are not exoccted to
reappear in the production installations, they nevertheless reduce the
demonstrated reliability, detract from the perceived system Ag capabilities,
and jeopardize test effectiveness. The TECHEVAL/OPEVAL system,
altnougn conauctea thn a prototype, should be representative of the

planned production configuration, including spare parts support and

1I-4-7 Enclosure (1)
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mentati

p eliminary technical manuals. Th
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the contractor has been required

case of unanticipated failures in testing. Since a production line does not yet
exist, spare parts support must be planned well in advance to ensure that
they will be available. One of the purposes of the TEMP is to force the
Program Manager to identify the resources required for
TECHEVAL/()PE.VAL carly in the program so | tnat they can be rounneiy

s Anala e Ocontamcan DN O\

rcqucsxca in the rlanmng, l’rogrammmg, and Duugcung oymcm (PPBS)

snla

Cycie.

ogram Manager must also ensure that
additional spare parts a available, in

m

Conduct Operational Testing and Evaluation

a.

o

n Requi

Operational cvaluanon test results must be complete and the data consistent
- g nienally A~
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with Ag threshold projections. OPEVAL is usually conducted on the same
Lasdicinmas na TEALID Tha racn TEOHE

hardware as TECHEVAL. The results of TECE mVAL are used b}' the
Oneratiocnal Test Readiness Review Roard to ind whether the ystem is
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ready for OPEVAL. OPNAVINST 3960.10C, cstabhshes the rcqum:mcnt
for the SYSCOM's to provide certification of readiness of each system to
enter its OPEVAL. The certification is made to the CNO (OP-098), usually
by naval message, with an information copy sent to OPTEVFOR, the
Sponsor, and other interested commands.
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system Ag dunnz thc acquisition process. To be useful in the refinement of
Ao thrcsholds these tests must focus separately on the elements of the Ag
index. Each element (MTBF, MTTR, and MLDT) should be tested and
confirmed during the test process and this requirement should be reflected in
the TEMP. While the Program Manager has the responsxouuy to establish
testing requirements in the TEMP, the Sponsor has the responsibility to
ensure that it is spelled out clearly, that testing is executed, and that results
are utilized nmpprlv in rpahtv at Milestone III decision to deploy the system.

By separately evaluating the elcmcnts of Ag in the test process, the Sponsor

can react to the Dotcnual inability of the system to pcrfonn as reqmrcd in one
or more of the three areas.

At Milestone II1, a major decision must be made to proceed with production (or limited
production) and deployment of the system. To facilitate this decision a series of major supporting
documents are requlred by the Sponsor

Enclosure (1)
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COMOPTEVFOR Evaluation Report
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. Approval for Production (AFP)/Approval for Limited Production (AFLP)
action sheet.

At a lower level of detail are a series of foundation "M‘JA'ECH{S, plans, and audits which

provide the Sponsor with the necessary back-up data to effcctwely evaluate the comprehensiveness
and adequacy of the major supporting documents. These back-up sources of information include
the following:

i. Updated 1L.S Pian (TLSP), Suppiy Support Management Pian (SSMP), and
Q&MWM.SLMS) A fully developed ILSP,
SSMP, and a preliminary OLSS must be available by the end of the FSD
nh_a_sc_ The Program M_a__aav_ is __spgp_s;blg for dpvplnpmg the IT SP and

OLSS. The Prozram Support Inventory Control Point (PSICP) is
responsible for developing the SSMP. The OLSS is a user-oriented
logistics document whose purpose is to provide information and guidance
for using and supportlng acuvmes on the application of logistic support
resources requuea 10 meet rmsston goals

2. Level of Repair Analysis (LORA). The LORA must be completed in

conjunction with the LSA and in accordance with MIL-STD-1390. LORA

is pamcularly important to supply support, and it provides the initial basis
for maintenance planning. By analyzing data related to economic and
maintenance considerations/constraints, LORA enables decision on repair,
replacements or dmcard of components, sncs, and skills for pcrformmg the

Aememsmemtinta Taceal of ol an e e 70 » JURPN DIRL I SN
appiupiiaic ICVCL 01 umuucuaubc lllC I'O.lbl' IICCUS Ulld lmUImdUOH 0

comnlate the nrovici nulpn nracacce fr\r ths sustem and aguinment o load

lll‘lh - YAV VADAVLLA kl \/99 (9IS ] DJ Olwill QUi V\lulyllNIIL‘
failure rate predictions into its inventory model programs, and to d dptm-mme
stocking levels.

3. Completed Maintenance Plan. Development and approval of the preliminary
mamtcnancc plan (as prowded by mechamzed LSA output) must be

compieied by Milesione IIi. It musi reflect planning and methodoiogy

necessary to ensure conformance to the established maintenance concept and
mamtmnahthtv reanirements for the cnpt‘lf'n aconisition® concictencv unth

maintainabilit requirements for the specific acquisition; consistency with
requirements of appropriate maintenance planning directives, instructions,
and standards; and incorporation of inputs from the LSA and LORA.

4. Prgv:glgmng g;g pg;gggg The provisioning computation method is

swwwrn

determined and the rmv1s10mng chulrements btatemcnt U.’Kb) lS

Tha DDQ cnane b coacncn 4 £ 2ot 2
prepared. The PRS must be prepared for inclusion in the pxuuuouun

contract, PRS aPprnunl must be gbtained from the mcpmnue SYSCOM

logistics directorate. The PRS gives thc contractor specific guidance on the
exact provisioning information and Provisioning Technical Documentation
(PTD) required by the government. Included in this guidance are methods
to be used in the generation of provxsmmng data and the range and depth of
the required paris. Inputs required in the deveiopment of the PTD are
specified in MIL-STD-1388 and MIL-STD-1561.

5. An Sparing Analvsis. An a_na_ly51- s of Ag must be conducted usin
appropriate and necessary, historic data from similar weapon systems
(BCS). Results of the analy51s must be rcportcd to the Sponsor, as well as
recommendations for specific actions necessary to achieve Ag thresholds.

Previously unbudgeted costs and extraordinary support requirements that

1-4-9 Enclosure (1)
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are indicated by the analyses must be stated. Alternative courses of action
with associated Ag expectations and cost considerations must also be
provided to the Sponsor.

Aenmmens onlaee

vianageémert pian,

7. ILS Audit. The most comprehensive audit of the logistics system is
conducted prior to Milestone III. ACAT I and II programs will be audited
by the OPNAYV Logistics Review Group (LRG). ACAT III and IV
programs will receive audits at the SYSCOM level.

Kev Action Steps

In the FSD phase of the systems acquisition process, the Sponsor must monitor and
evaluate the final evolution of the Ag index which should be finalized prior to Milestone III. Two

major actions are requxred.

ﬁnnf'u“l'{‘h at A‘lll Dnlin‘\i}ih' \v‘lniron:n‘nkilih: nqr‘ annn:-tnk;“hl Apg‘ue;e ic

Comnlete
MuAiiip iy

a. The Logistics Support Analysis (LSA) (see MIL-STD-1388-1A) is
completed by the Program Manager. Figure 4-2 illustrates the major LSA
tasks during the Full-Scale Development phase.
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2. Confirm Test Results Consistency With Ao Requirements
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T {r
threat\ and the aual f the simulation may be aueqnonahlc ‘0 comblete te etmg in ime to

wal/; 4 LI '“"J Wl AL plllliadtivil AAa Y U Llbaliviiaviv. Bt SwallllE 2t ERA T

support a scheduled decision point, maintenance and logistic support may not reflect what is
planned for the Fleet. And very seldom will sufficient test time be available to generate highly
accurate estimates of performance.

It can be suggeswa that since artificialities must be mtroaucea anyway, the best way to

PPy ~ b cannlra n_s.c;-‘nl [P Qe PN |

yblt:ux U})Cl duUlld.l PCI 10Tnance iS LU 111alhC UIC lel. WlllPlClCly ullbldl’ W HIRAUCI.

a.v;wv:.uls uyyvua “aa Vl\u\/lll\lll ‘ulwul

no
5 [ *=3
nt in mndele' it is often much less exnensive than conduc

il o
generate a result based on more trials.

The fundamental shortfall of modeling is the "omitted variable problem.” A model can only
be as realistic as the model maker can conceive the opcratmg envxronment, the threat, and so on.
Conditions that cannot be conceived cannot be modeied ana complex interactions can often not be

~d 1.2 L. . o e PUSLENE. DS BRI UPY -_J alo o Ve - Thn cwnsamssnl amnslicncanns ~F
moOdci€a. 1nis iS a non-uiviai wu L aia y 1cason lUl U l(xﬂ. 11T putciiual LOdyilipact vl

haliavina arranannc narfAarmance actimatac ic wnarrantahlv hich and nat mndeling a cnhﬂn
W AJD Wi “va‘uvl’ lllall, SALANS llv‘ AAEVA ul‘s “ I

interaction that results in a system failure is embarrassingly common. Several examnlcs are:

satellites that don't work because of unanncxpated frequency interference; warheads that are found
to be vulnerable to electromagnetic radiation; aircraft that won't work because of corrosion from
salty air; and guns that don't fire because they jam from the grime accumulated in normal use. The
way to identify omitted variables for system pertormance is to collect operauonal data, in which
case, operauonax lesung wouid have fo be conauctco Actuai OT &E is, therefore, the mosi

..... | " PN PO iance P ] cu lonwle: serhala 0 e L
T€asonaoic Wdy lU Cbu.llldlc ayau:lu U})Cl auuucu PCILU Hialive, p Ulaily wilic a byawm 1> H1 Uy
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Basic D iremen
An OT&E Evaluation Report | gives the Sponsor a snapshot of system m demonstrated

perxormance. However, Evaiuation Reports are not _]USI lists or test resuits. They identify the

1
b dles MTOY cccnn o mmcadecmtad 6 cecenea wnl Janisan thae MTOT
UCblblUIl PUllllb ui€ vi1oe was Conaucica wo bUPpUI [# UIC Lllllbdl UpClduUlld.l IDOUCD Uldal VI L
a

ntandad to addracce the nerformance threchalds acaingt and limitations to the actial scone of the
ll‘\-\l‘luw W QUM WOOy Wlw y\f AVALIMMIIVY LU VOLIVIGD us‘ulldb CAAING ALAAMLVULIVIIY W WulWw uwtuu.l wvyv VA Miw
Sa

OT&E. Each report contains summary of how the tests were conducted and how extensive thev
were. Test results and conclusions are glven The test results may or may not form the complete
basis for the conclusions since COMOPTEVFOR's operational experience is an extremely
important factor in the conclusions reached. However, the Evaluation Report explicitly presents
the operauonal reasomng when operauonal expenencc causes the conciusions and
recommendations io not foliow direcily from the resuiis.

COMOPTEVEQOR's

1 12
NrNJAVANIL A 3s ¥V A \JAN D AsVRAUIL

understand the value and limitations of the Q
cost constraints, to allow sound decisions on s

1 N L2 T 0 ATI D10 L1la . RA. 2 a2 L2Vla -l Qe o e ntleilltne A mnlecatn 2n
1. THUTIL 1 11dl All RCIIdDLI lvidllitairidvill Il u 1 111 Allaiydl
NAacanlata
NP G

a. Review the ILSP, SSMP, OLSS, and Integrated Program Summary
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b. Verify results of the ILS audit.

2. nfirm Test Resul nsistency With Ag Reguiremen

OPTEVFOR should ideally measure and report Apand its components, MTBF, MTTR,

and MLDT. This action, performed by OPTEVFOR, must be reviewed and evaluated by the
Sponsor in reachmg a Mllestone III decision. As dcscnbcd in the precedmg chapt rs, the Ag of a
. 3 14

QUULILLD Ul Dy dtviii uuw IC. QO il i =s Ly =2 avy ¢allllo
uniformly well estimated by a si ng]e Ql___ple equation. Instead, as we have seen there are dlff rent
Ao estimates for each of three cate SO ystems Continuous Use, Intermittent Use, and
Impulse.

Contin -Use System

For continuous-use systems, OPTEVFOR will measure Ap as

Ao = uptime + downtime

COMOPTEVFOR defines uptime as the time during which the system is operating or, if in
standby or off, can be brought into opcratmg status within an acceptable delay Downtime
includes time during which the system cannot be called upon to perform its mission due to a critical
(rmssmn -abortin g) failure or a major (rmssxon-degradmg) fallure The duranon of downume, of
course, is acpcnaem upon active repair time and acquisition of onboard and/or offboard parts

) PR PEPR Y

\lUglbllbb)

Besides unschedule downtime, there are other downtimes considered in test results. Based
on the TEMP specification, the time dunng which the system is scheduled to be unavailable, such
as during preventative maintenance, may be counted as uptime, downtime, or "no-test" time. In
addition, some time during which the system is scheduled to be available but isn't, such as when
thc System 1s uscd for trammg or 1s bemg documcntcd may be considered as uptime, downtime,

L IONP Rty | PSSy P o e A ann e s

or "no-test" time based upon the OTD's judgment.

Intermittent-Use Svstems

This class of systems is probably the largest class of Naval systems--and is also the most
complex. For these systems OPTEVFOR provides two estimates of system readiness. One of the
measures is Ag as we have defined it in this handbook. The second reflects the percentage of time

the tested system actually began an intended mission. Both measures are useful and important to
our understanding of how well the system will perform.

The traditional readiness measure, Ag is computed as

Ao = uptime
uptime + downtime

When this equation is used with intermittent-use systems it is sensitive to how downtime is
counted. The problem arises because failures in intermittent-use systems may not be discovered at
the time they occur. In particular, if a system is discovered to be inoperative when it is turned on,

~~
Db
N’
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it is usually not known whether it failed when lasted turned off, when it was off/in standby, or
when it was turned on. Various approaches have been taken to address this question. As we
pointed out in an earlier section, downtime commences when a failure is discovered. Not only
does this add consistency to our Ag analyses, but it makes the most sense to credit the system as
being up until it is explicitly known to be down, since the operating Navy assumes and acts as if

equipment is up until it is known to be done.

The number of desired starts includes not only successful starts and starts actuaily attempted under
the assumption that the system was able to operated, but also starts that would have been attempted

| SR + ha, th ¢ hali A ¢t~ ha
but were not because the system was believed to be operative. Also, it is assumed that the demand
1

uiv o
of the assumed status of the svstem,

S A s SO

These two estimates of readiness may or may not yield the same readiness value. This is
especially true if there is a pattern to the distribution of demand for the system's use. For Ag
analysis, we concentrate on uptime/(uptime + downtime) as the most important measure.
Nevertheless, the measure of A| can be important since it is a measure of readiness that can teii us

if Ao 1s adequately set for the nme-pnasec events in a scenario that is plannca for the system.

MNevn seenes o A€ nema hate +h * ey o

One way to view the difierence oetween thiese two measures is {0 Compare them o tae two
analogous measures of aircraft readiness. Ag is analogous to an aircraft FMC rate and Ay is
analogous to a sortie rate in FMC status, (For this analogy, sortie rate corresponds to the

percentage of sorties that can be started with FMC aircraft.) -

To avoid confusion, the Sponsor should specify the specific measure to be reported, Ap or
AJ, in the TEMP. But COMOPTEVFOR is in a good position to judge which equation provides
the best/most informative estimate of readiness because operational testing exposes previously
unpredicted behavior.

nx_-i.i,:_.t.ll.. o.....-i....

Expendable systems, sometimes called impulse systems, generally operate for very short
times and have no or extremely little maintenance and logistic support. When they are employed
(expended) they either work or they do not. The following equation is used in testing to measure
the Ag of such systems:

pumber of successful employments

Ao ~ number of attempted employments

COMOPTEVFOR defines the number of attempted empioyments as successful and unsuccessfui
employments that were actually attempted as well as employments that would have been attempted

if the cuctem had heen hphpvpd to have heen onerative. Indoement tends to nlav a substantial mle in

A HIV Oy Otviil LI Ubil UVUV T VU LUV HIGATY Uvvil U VIRWTY Ve v WU piliviis sviaies sv paly S S asaine a AW aia

determining/estimating thc number of employments that were not attempted while the system was

1. AJ stands for availability-intermitten-use systems and should not be confused with Aj, inherent
availability.
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believed to be inoperative.
Ao Component Measurements

To provide maximum usefulness to the Sponsor in evaluating the Ag of new systems,
OPTEVFOR must be required to both:

1 P
1. u:m l'\o Ubllls uic agpl

2. Evaluate the system to determine mean values (and variances) of the three
factors (MTBF, MTTR, and MLDT) that make-up the Ag composite index.

Both issues relate to the probability that a system will be ready when needed. Both issues are
important to not only the operating Fleet which will be using the system but also the Sponsor faced
with acquisition management. In today’s acquisition environment, the testing process must

pI'OVIOC quanmauve daia DOUI ai the dggregd(c lCVCl \ﬂo under dllcrnauve TEMP speomcduons ) and
ATTDN MNmcnnnmisacmela. MANMAANDYTEUEND alo...13
at the individual element level \1Vl 1 DI‘/lVl 11 Nivmu T) )s \,Ullbcqucuuy, LUMMIUT 1LV CUR Snowda

ha qunnsfpﬂ \qn thn TEMD tn AA\IA]nn nubrn“ A_ pchmafnc and to nnanhfv MTRE/MNMTTR /AT nT in

A BsAVRAA WS vy v ‘U LIBIVO Wi W W Cily AVA A ASA jAVAA AANYiViiaas

order to provide the most complete possible estimate of the probability a system will be ready for
use when needed.

~ Limitations on cost and time often force OT&E, and in particular OPEVAL,tobe
conducted using unrealistic logistic support of the system. Since Logistics can significantly affect
Ao, OP-04 is directed in OPNAVINST 5000.49A to:

rag ‘Itc AfF ONMNADTREVEND'e anaratiAanal tace
WU WUL LWLVAVL L, YL Vl\ 9 vpuiauuviial ot

account for any vananons between the logisnc support
experienced in OT&E and that scheduled for the Fleet, and
report results with recommendations for any corrective
action needed at the Milestone III decision meetings.

Since OP-04's responsibility can include modifying COMOPTEVFOR's reporwd Ao itis
nnnnn hla ¢n cvvnbia shha e ~ndifia anden e nnsan hhania ancattawla) tvnad Cac ccannnismtion -

ICRWIIGUIU W I1LAaAC UIc luuuxubauui'i ilbuls ulC dAlllv vadiv cquauuup) udxcu 101 urxasuu urs l'\o

MiCGaficanon of COMUOY I 2 VIrOR's gemonstratea A 1UVUDLD UpUil HIULLY u15 GOWNamcs. r'or

any nf the A~ eqnahnnc downtimeg can he madified at variong lavels of snecificitv, Which level

VLAV AW Y W VY AMAWAL AWV W

is chosen should depend on how accurately downtime can be predicted or modified to reflect the
system's projected logistic support in the Fleet.

Tha mnct canaral mnﬂ;qnnf;nv\ ran ha annamnlichad he enhotitiiting cinala_nAine asticmntan
41V LIVOL Buiivial LHIVULLIVAUVL vall UV aVAULLIPLIDLIVJAL Uy DUUDULUUIIE QUIRIVTPULIL LOULLIavd

of downtime due to logistic delay (ML.DT) and downtime due to repair (MTTR) for the

demonstrated lozr;n-cde-l;; times and renalr times for individual failures. For this ;e.e.valuanon of
Ao the Program Manager must specify in the TEMP that average meantime between (critical)
failure, meantime to repair, and mean logistic delay times are to be reported.

men usmg UF 1 thUR S observed MTB l Bb or M l BCF and esnmates of M'I'I'R and

o 1. %L

MLDT, estimaie the Ap that would have been achieved if ithe observed repair and logistic deiay
times had actually been our estimates. The estimates that we use for MTTR and MLDT come from

twn nnccihla sourcee. Thev can he the defanlt valnec gr tailorad sctimates mada on tha hacic of
VYV rvoanvlv TV WA W lllv] WAL VW AW WUWAWALG u-luvo Wi WAAMWVA WAL WDLMLLIIGWYD L11IGAMW Vil MiIWw UADAD VAL
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cngmccrmg estimates for MTTR and the detailed mtcgratcd loglstm support analysis which w111
take into account mc > manpower, intermediate- and depot-ievei maintenance, transportation, and
spare parts puumcu for the SySi€imi.

More detailed modification to Ag estimates may be accomplished using timelines. First, in
each case, demonstrated OT&E data must be provided so that a timeline of the OT can be
reconstructed. To accomplish this, the following OT&E data is required and must be requested in
the TEMP.

1. Time of each demand

2. Time of each failure

3. Downtime for each failure due to corrective maintenance (exclusive of
logistic delay)

4, Downtime due to logistics for each failure

5. Downtime for each failure exclusive of downtime due to corrective

maintenance or looistics for each failures,

LAMRAIINVAIRIIVY Vi AURIUHMYU aVe viavii kel

With this data, the timeline can be modified in two ways. The precise way in which we
modify will depend on the planned use of the system.

For COHtlnllOllS-llSC ana mlcrrmuent-usc syStems wmcn arc cauca upon to funcion
.‘._J-_. - s nee thaca Hemna

. ~An
ranaoiiuny, W€ can xcpmw lcpa.u uuxca anu lUglbu\« ucnay luuca Uy Oour Uauulatca uf what ncse umes

"culd be under assumed variations in maintenance and lng;guc supmrf We can annroximate

repair and Ioglsuc dclay time based on the type of failure that occurs. Then total uptime and total
downtime can be computed from the modified timeline and Ag reapproximated. Figure 4-3 below

gives an illustration of this procedure.

a

N nmem o A eteannalicea AAAAFBaA tsevmalina
e NJUDCI VA LIINICHEINIS AVICASLLE LIS
Time Occurance Time Occurance
0 Operation begins 0 Operation begins
5 Failure 1 occurs 5 Failure 1 occurs
10 L.oglsuc delay 8 Modified logistic delay
11 L Wa AA AL cnennio nmcmanlacad
11 I\delf WIIIPICLCU 1J 1IVIOUULLICU Ivpal wwllipicvicd
18 Failure 2 occurs 17 Failure 2 occurs
50 Logistic delay 27 Modified logistic delay
52 Repair completed 29 Modified repair completcd

FIG. 4-3: AN EXAMPLE OF AN OBSERVED AND MODIFIED TIMELINE

Note that in Figure 4-3 our modified timeline contains only 29 time units,
primarily because the logistic delay observed for failure 2 was reestimated to be 10 units
instead of 32.
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For intermittent-use systems which have a pattern to their demand for use, the timeline is
modified to account for the particular requirements made on the operation of the system in the
scenario used in testing. In this case, the calendar time between failures is modified to account for
the observed operatmg nme betwecn faiiure, tne stanaby or no-use ume, and the expucu times the

bybtcm lb rcquutu {0 pcrwml Hl UIC bbC[ldflU l.ll UUb Case, UUbClVW UpCl auug ulm: UCI.WWII

failures will not change, but because of the operational requirements, calendar time between failure
may change. In any event, observed maintenance or logistic delay times may be replaced by best

TeiRiin asd &Ka2 Viweasy LSS VAL 2220222022825 UL ey RIS 2SR 2238 Y S Lo g s |

estimates and an annc1pated uptime/(uptime + downume) may be computcd

Note that the modified timelines may not fully represent the planned scenario for the
system. Nevertheless, they do represent the strain and stress put on the system being tested.

For impulse systems

number of empl n
Ao = number ot desired employments

is the appropriate equation for estimating Ag. Expendables in the simplest sense are only
dcmanded once and are never repaired. If it doesn’t work when dcmandcd, it is too iate to repair
PPy ..CL‘.-. A P P

al Af oban Thawa
ll. FUI lllC)c byblculb, lUglbubb Lallnut alicel A9 Uul uu; unvcuu.uy ICVCI O1 uic ayau:lu Cain. 11ncic

mAnklas thanioh in whinh failiiman can ha Hfad hafaea tha cugtam 1o Aa ndad
arc CApcuuat)lca, UIVUEIl, Ul wilulil la.uulc vail vv Auouuuw OC10IC Ui dydwill is aCmanala--

perhaps through BITE. These systems are available if repaired before demanded. Thus, logistic
delay may affect their Aq.

To estimate the effect of modified logistic and repair delay, first estimate the modified
downtimes due to logistics and repair, then a timeline must be constructed based on OT&E
demonstrated uptime pcnods and downtime pcnods as we did for continuous and mtcrrmttcnt use

Smrmbaaan o P PP Sy Py PR N 4 ettt o nma merememmet Vo alla mmaa

SYSICIID {0 aeiermine UlC Cllel orv all UUllb in lUglbuta dll(.l mainmcnance SuppuiIt. l'Ul uua caxc,

invantaruy laval Af tha imnnlea cuctam ac a fantar 1 "\A nnmhar
alit 10 CONSIGOT Ul VOO 1OVei Of uiC iPUiST SYSiwill as a 1alill in e numoer

Finally, in reviewing test planning and test results, the Sponsor should ensure the
following 12 issues are adequately addressed:

1 T_ A as_——a __a 2 TN ATM)
1. 1S Ag targer sciin 1 {
2 What A.. actimatac are ran aivan Adiffarent ciinnnrt altarmativac?
o o YV 23848 4 ‘U WOLAAMAWWY Gl Vv l\ﬂm‘w 61'\4!! NAAAAWAWILS ouy A% CAAAVALAALA V W o

3. Are specific Ag el
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12
b MTTR
c. MLDT
d. Timeline of events that relate to A5
. Scenario planned
. Scenario accomplished
. Faiiures and times of faiiures.
Are Ao thresholds established for the entire system and for critical/major

O
:
3
&

a
o

d.  During OT-IV

Are Ag thresholds in the TEMP for major/critical subsystems as well as the
system as a whole compatible with another?

Is Ao to be mcasured by COMOP’I‘EVFOR during OT&E clearly specified?

PUSIPL S Loe coVonalce o n cnmcetl cammnorrzan 1mrall dasicaanead)

lb UlC rauuucuc 101 SCITCUIIE a pal uuuai' l‘\o 1ICADUIT WU UUAULIKCIIICAL

Are Fleet 11 8 dnnna QT&E mprpcpntnNVp of that acmallv scheduled for the
Fleet? If not, are variations spelled out and, as appropnatc, effects
estimated cited in the Evaluation Report as a limitation to the score of the
OT&E?

When Ao is estimated using uptime/(uptime + Gowntime), does the

Evaluation Report contain both total downtime and downtime due to
Aot~

xuslauuo .

Has the Deputy CNO (Logistics)(OP-04) approved "“certification for
OPEVAL" and do program preparations allow for COMOPTEVFOR to
make a sound assessment of Ag?

If the logistic support demonstrated during OT&E varied from that
scheduied for the Fieet, has OP-04 anaiyzed/modified ihe Ag vaiue
demonstrated during OT&E and reported results and recommendations for

any corrective action needed at the Milestone ITI decision meeting?

If OP-04 has reason to believe that there will be a need to analyze/modify
the Ap demonstrated during OT&E, has advance information beyond that
which is normally contained in a COMOPTEVFOR Evaluation Report been
identified by OP-04?
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12.  Has this additional data from COMOPTEVFOR been requested before
OT&E has bcgun.
mentation R
Documentation requirements for Ag thresholds at Milestone III were discussed in an earlier
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Ao COST TRADE-OFF ANALYSIS
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During the final phase of systems acquisition prior to system deployment, final life-cycle
support cost estimates will be formulated by the Program Manager. Utilizing the general
methodology introduced in Chapter Two, Sponsor should evaluate these cost estimates and the
trade-off analysxs hssentlally, prevxous results should be comparcd to tnose wmcn are avaiiabie in
FSD and, if appropriate, funding projections revised as required. The FSD phase has two
significant characteristics which affect the cost-benefit analysis process:

a. As the system design progresses from a description of required equipment
function to requlred phys1cal characteristics, the latitude to change the
design diminishes.

b. As the dcsign of the system and the iogistics support 'oecomcs more

fmAmannan
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2. Confirm Design to Cost Objective

The design to cost concept is a major element in the Program Manager's strategy to ensure
cost-benefit analysis in FSD and must be validated by the Sponsor.

The design to cost concept refers to the management and control of life-cycle cost during

tha cuctam davalanmant nracace hu actahliching a enarific nvarall ract nhiacrtive in a cantrant
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Under this concent, the contractor is able to assess and trade-off future acmnv.mon nncratmg and
support Costs dunng the design process. A design to cost goal is a spccnﬁc cost number (m
constant dollars for a specified number of systems at a defined production rate) which is
established by the Program Manager as early as possible in the acquisition process, but not later
than the time of entry into the FSD phase. The design to cost objective is usually established at

Miiesione ii.

Basic Data Reaguirements

The increased role of the system design agent in cost-benefit trade-off analysis during FSD

requires that specific contractual requirements be established in the FSD solicitation prior to
Mﬂcstonc II. A full-scale design to cost effort actually begins with the requirements definition
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primary parameters during the formulation of minimum essential performance and Ag requirements
for the new system or equipment. Such cost-benefit relationships are approved at Milestone IT
prior to FSD contract award. These actions establish cost goals for Ag and LCC which can be

validated and refined for use as primary design parameters, equal to performance in priority,
during FSD. As the program progresses through FSD, some cost (production and support) and
performance trade-off flexibility is needed to permit development of an acceptable system within
the cost constraints. The FSD contract must be structured to encourage and aliow the contractor to
conduct cost-benefit trade-offs based on Agp.

Accomnlishine Kev Action Steng

1. Validate Fin tem Life-Cycl Projection

In FSD, cost estimates become more accurate, but the abmty to change cost tactors

(Wltnout an unacceptaole cost Duraen) no 1ongcr CXlSIS Another slgnmcam facior in FSD is ihe

s hink e tha ha
¢valuation of the sysiem ucocupuuu which is the basis of cost estimates. As the system Concept

develops into system and equipment design, the system definition changes from mission
operations concepts and functional descriptions into detailed engineering descriptions (drawings,
materials, and dxmensmns) The system desxgn agent becomes the primary source of system
description. Therefore, during FSD the contractor's role in cost estimation and cost-benefit
analysis is increased and assumes functions which were performed by the Program Manager in
earlier phases of development.

ich are based on design rphahﬂﬂ'v mmntmnahlhw and
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clmnm't_a_hl]_lrv will be made at the deskton level of the contractor's desmn engineers, nroducuon

managers, and logisticians. The Progran; Manager must establish the procedures to ensure that
each desk-top decision will include a trade-off analysis to evaluate the impact on Ao and overall

LCC. The Sponsor should review Program Manager procedures to ensure they are adequate.
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The Reauest for Pronosal (DFD\ which ig iscued hu the Prooram Manager for FSD must
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(1) clearly establish the design to cost goal and (2) require the bidder to define the manner in which
the des1,<m to cost requirement will be 1mp1emented It is essential to clearly define in the FSD
contract the elements covered by the design to cost goal. This definition should include the types
of expense, such as direct labor, subcontracts, matenal start-up cost, production tooling, LCC

estimation techniques, and items of equipment covered by the goal.

mn Aafinin £ tha Aaci t
Clear definition of the design to cost requirement is necessary for two reasons. First, a

clear definition will prevent later misunderstanding between the government and the contractor over
what was included in the contractual design to cost goal. Also, at Milestone II and III, the
Program Manager must define the elements that are included in the contract design to cost goal and
how they relate to the LCC estimate which is established. These elements should be reviewed and
confirmed by the Sponsor.

Ton nddieinen on Aafimin a alacm 3 1
In addition to defining the elements in the goal, the design to cost clauses in the contract set
forth fhn assumntions unon which the figure was based, such as guantity, duration, and rate o
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ments may be obvious or easxlv derived, specifically including them in
a spec1a] desxgn to cost clause will avoid misunderstanding. These assumptions should be
specifically validated by the Sponsor.

Enclosure (1) 11-4-20
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The Sponsor may obtain more detailed information on the design to cost process and LCC
estimation techniques in DODD 4245.3 of 6 April 1983 (Subj: Design to Cost) (NOTAL), and
NAVMATINST P-5242 (Subj: Joint Design to Cost as a Design Parameter) (NOTAL)
Documentation Required
Tha ecnamfis M 1w Af tha ~Arnct I-\An rf analueic and Mr‘n_n“ nranace 1c tha T O actisvinta
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which is established and presented at Milestone III for the production decision. The LCC estimate
at Milestone III should include a design to cost goal for the acquisition cost component, and a
separate design to cost component for operating and support cost.
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